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the zone in the adult measures 17 mm., and in all of 20 specimens examined the upper part was lined for a variable extent (4-16 mm.) by rectal-type mucosa. The epithelium between the level at which intestinal mucosa ended and the line of the valves, a region which varied from 1-9 mm. in extent, was, however, not of constant type. In some cases stratified columnar epithelium was met with, while in others the epithelium was stratified squamous. This is not the whole story, for in some specimens several different types of epithelium succeeded one another. Thus, stratified squamous of 12 layers or more might be seen to merge into stratified columnar, or into a low stratified polygonal of only 3 or 4 layers. On occasion patches of simple columnar were also encountered in this zone, while in places the appearance of transitional epithelium was suggested.
The wide range of epithelial types which may be found in this zone of the anal canal must be a matter of some importance to pathologists called upon to report on sections from this region, and it is hoped that the findings stated briefly here may prove of service in this connexion.
The Peutz-Jeghers Syndrome By THOMAS L. DORMANDY, M.B., B.Sc., F.R.C.S.Ed.
Captain, Royal Army Medical Corps DR. JOHANNES PEUTZ was 71 when he died a few days before Christmas, 1957. He was bom in Groningen and studied medicine at Utrecht. After postgraduate work at a number of Continental universities he settled in practice in The Hague where he became a founder of St. John's Hospital. For many years he was Chief Physician to that hospital. Many honours, including the Fellowship of the Dutch Royal Society, bear witness to the high regard and affection in which he was held in his own country. Internationally his name is now linked with the syndrome of gastro-intestinal polyposis and muco-cutaneous pigmentation which he was the first to describe (Peutz, 1921) . The genealogical table of his patient covers three generations with 7 proven and 3 probable cases of the syndrome. 3 members of the family also had nasal or bladder polyps-hence Peutz's original title of "visceral" polyposis.
Like many rare diseases, Peutz's syndrome needed several rediscoveries before it became widely recognized. Greatest credit for this, as well as for establishing the syndrome as a definite clinical entity, must go to Jeghers, McKusick and Katz (1949) . They not only gave a masterly account of 10 personal cases; but they also uncovered from the medical, surgical and dermatological literature of the past, several other "probables" and "possibles", including 2 cases reported by Sir Jonathan Hutchinson in 1896. The first patient to be diagnosed in this country-though not the first to be described-was presented to the Clinical Section of this Society by Mr. Norman Tanner in 1951. It is now clear that the abnormal gene responsible for the syndrome is of world-wide distribution: some of the earliest case-reports came from India, South Africa, and the Middle East.
The Peutz-Jeghers syndrome has three cardinal features-gastro-intestinal polyposis, a characteristic pattern of melanin pigmentation of the skin and mucous membranes, and familial transmission by a Mendelian dominant gene (or genes). Gastro-intestinal polyposis does not invariably involve all parts of the gastro-intestinal tract: but it may affect any part; and sooner or later it always affects the small intestine. According to the segments involved various regional classifications have been suggested; but they may lead to errors in diagnosis and in management. There is a silent time-interval of many years between the peak incidence of symptoms from polyps in the rectum, the small intestine, the colon, and the stomach: the polyps in these various parts seem to erupt at different ages; and some-especially the rectal polyps of childhood-may regress and disappear spontaneously after a few years (Andren and Frieberg, 1956) . In the jejunum and ileum alone the naked-eye growths do not appear synchronously: after the first crop has appeared many months or years may elapse before the next sprouts out; and at operation two polyp-bearing segments are usually separated by still normal-looking gut. This mode of spread is a strong argument against prophylactic "clearing" operations on symptomless patients. A woman patient, who is now 57, started to have attacks of abdominal colic at the age of 20. For ten years she had numerous negative investigations; and in 1930 she entered a mental home as a voluntary "neurotic" patient. There she was struck down by a particularly violent attack, which led to her first laparotomy. Two small-intestinal intussusceptions were found and resected; and more polyps were identified by palpation in her small intestine and colon. Six months later she was free from symptoms; but, anxious to forestall future episodes before resuming her career as a school-teacher, she was easily persuaded to "get rid of all her polyps." Accordingly, two elective operations were performed: her small intestine was "cleared" through a number of enterotomies at the first; and her right hemi-colon was removed at the second. After three years of good health she was seized by another attack; and the same surgeon who had operated on her before found at laparotomy another ileal intussusception studded with polyps. This was resected. During the past twenty-two years she has been symptom-free; and, until fourteen months ago, yearly barium investigations have shown no abnormality. Her two most recent double-contrast barium enema pictures, however, again show several moderate-sized polyps in what is now her terminal ileum.
Fortunately, "clearing" operations are not only unlikely to be successful in preventing future obstructive episodes; they are also unnecessary from the point of view of malignant change. In sharp contrast to polyps of the colon and, perhaps, the stomach, small-intestinal polyps do not become cancers-not, at least, in the clinically accepted sense. Histologically many show the classical features of an early, well-differentiated adenocarcinoma, especially apparent invasion of the submucosa and muscularis; but the clinical follow-up always casts doubt on the pathological diagnosis (Dormandy, 1958) . One can only guess at possible explanations for this striking dissimilarity between the natural history of polyps in the small and large gut (even in the same patient): here I would merely like to dismiss two obvious ones. First, patients with small-intestinal polyps do, as a rule, live into the cancer age: indeed, many die from cancer arising from one of their rectal or colonic polyps. Second, I do not think that they are saved from developing small-intestinal carcinomas by intussusceptions which precipitate, as it were, timely operations. It is true that the rare and rapidly fatal primary small-bowel carcinoma rarely causes intussusception; but most patients with adenomatous polyps-whether these are frankly innocent or apparently malignant-suffer from self-reducing intussusceptions for many years before they are diagnosed. "There is", as the Lancet commented, "something very curious about the resistance of the human small bowel to malignancy. Its mucosa is extensive and it has a high mitotic rate. It lies in direct continuity with the mucosm of the pylorus, bile-ducts, pancreatic ducts, and colon-areas of high cancer-incidence. If carcinogenic hydrocarbons are fed to rats, those few alimentary adenocarcinomas which do arise are largely confined to the small intestine. [Yet] ... there is no more remarkable example of this apparent cancer resistance than the uniformly good prognosis of these polypoid lesions, which at any other site of the body could be so confidently labelled pre-malignant [and which are, in fact, often labelled malignant by the pathologist]" (Lancet, 1957) . I think that the origin of many small-intestinal polyps from the deeper layers of the bowelwall accounts for most histological diagnoses of malignancy. Examining serial sections of two operation and post-mortem specimens of small bowel, I found a number of areas of microscopic intramural adenomatosis in parts of the gut which looked normal or almost normal to the naked eye. These microscopic adenomas vary in complexity from simple "vesicles" to more substantial nodules: they tend to be grouped together (often around one or two naked-eye polyps): they interrupt the continuity of the muscle coat: and many show some degree of cellular irregularity (or immaturity) and great mitotic activity. The apparent "invasion" of the deeper layers of the bowel-wall by large naked-eye polyps would seem to reflect their origin rather than an ominous late development in their natural history.
Intussusceptions, often compound, sometimes multiple, occasionally retrograde, almost invariably transient, are the characteristic complication of small-intestinal polyposis: indeed, life with small-intestinal polyps, or even a solitary polyp, could be described as a succession of acute, subacute and chronic intussusceptions. They are the pathological basis of a highly characteristic clinical picture. The patients frequently give a history, going back with intermissions over many years, of brief but sometimes extremely severe attacks of green-apple type of colic. These attacks can strike at any time; but often they come on with great regularity a few minutes after meals, or, even more commonly, shortly after getting out of bed in the morning. Many patients say that during the attacks they have a sensation of a lump or lumps rolling about in their abdomen: and some maintain (probably rightly) that they can even palpate a mass moving about. As a rule the attacks subside spontaneously; or they can be cut short by the patient performing some physical contortion, such as doubling over a chair, or even by pressing on various parts of the abdomen. It can be quite frightening to see a mother vigorously massaging the abdomen of her ill child: but there is no doubt that this can be effective. Barrington-Ward concluded a case report of multiple smallintestinal tumours with the remark, "I have not seen a case before in which it was possible to reduce intussusceptions by simple manipulation through the abdominal wall: [yet] this was done on at least three occasions by two different observers".) The attacks of pain are often heralded by flourishes of loud borborygmi: and during periods of intermission explosive rumblings can be not only a source of social embarrassment but also a warning of more attacks to come.
The transience of the intussusceptions accounts for the disconcertingly rapid changes in the physical findings. A lump felt with the utmost certainty may not be demonstrable an hour later: an easily palpable or even visible mass, described by the family doctor or the casualty officer as "fixed" in the right iliac fossa, may have moved to the left hypochondrium by the time the patient is examined in the ward. Aspersions may be cast on the clinical acumen of earlier observers, when, in fact, the very impermanence of the physical signs should provide a clue to the diagnosis.
A curious feature of these small-intestinal intussusceptions, which cannot be explained by the mechanisms postulated by Wardill (1925) or Raiford (1932) , is that some contain no polyps, even though many polyps may be present in other segments of the bowel (Dubourg et al., 1952) . The explanation, I think, lies in the microscopic derangement of the gut-wall, which is far more extensive than the naked-eye picture would suggest: areas of microadenomatosis could certainly interfere with normal peristalsis and initiate abnormal waves of contraction.
Melanin pigmentation is the second cardinal feature of the Peutz-Jeghers syndrome. Its cutaneous component is the more striking but the less constant: it consists of light-brown to black macules, varying in number from one or two to many hundred, and in size from those just visible to others three or four millimetres in diameter. Their margins are clearly outlined: and they are characteristically grouped around the mouth, the nostrils and the eyes. The fingers, the palms, the toes and the soles of the feet occasionally carry a few. The mucosal pigmentation is often less conspicuous and lighter in shade; but, as Jeghers insisted (Jeghers et al., 1949) , it is the sine qua non of the syndrome. The lips and cheeks are always involved; and dark patches can sometimes be found on the palate, the fauces and the conjunctivre.
The polyps and the intestinal mucosa are not pigmented. Wherever they are, the macules are level with the skin or mucous membrane, they are non-hairy, non-vascular and nonirritating: and their number and distribution bear no relationship to the number of polyps or to the severity of the gastro-intestinal symptoms. It is surprising how often extensive facial and especially buccal pigmentation passes unnoticed by doctor, dentist and even close relatives: and what should be a spot diagnosis in more senses than one is not usually made until after laparotomy. On the other hand, the cutaneous spots can be a real nuisance: one child's life was made a misery at school because of his continuously "dirty" lips; and at least one patient has undergone a plastic operation on her lips to improve appearances (Edwards, 1958) .
The cutaneous pigmentation is usually present at birth and begins to fade around puberty: but cases where both the macules and the digestive symptoms did not appear until old age are on record (Troxell, 1954) . Contrary to what has been suggested by earlier observers, the pigmentation and the syndrome are not confined to dark-complexioned people: amongst 21 cases investigated by myself 4 were fair-haired (Dormandy, 1957) .
Like polyposis coli, the Peutz-Jeghers syndrome is occasionally associated with other congenital and sometimes hereditary abnormalities. Apart from bladder and nasal polyps mentioned by Peutz and more recently by Hafter (1954) (Dormandy, 1958; Staley and Schwarz, 1957) . Also, like polyposis coli, many cases appear sporadically: and in some members of affected families the pigmentation or the polyposis alone may manifest itself. The exact pattern of the genetic transmission remains to be elucidated.
